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Abstract
The objective of the research was to study the indices of local immunity in relation to the hormonal state of the body in
women with benign ovarian tumors and pre-existing cervical diseases.
Materials and methods. The concentration of major gonadotropic and steroid hormones during the female ovarian and
menstrual cycle, as well as individual local immunity factors of proinflammatory cytokines and secretory immunoglobulin A
was studied in 40 patients with benign ovarian tumors and pre-existing cervical diseases.
Results and discussion. In the second phase of the ovarian and menstrual cycle, a significant reduction (by 3.0 times)
in the concentration of progesterone and relative hypoestrogenism (by 1.5 times as compared to the control data) were
found. Anovulation was observed in 40.00% of cases and corpus luteum deficiency syndrome was diagnosed in 62.5% of
women. The assessment of secretory immunoglobulin A concentration allowed us to note (along with the hypersecretion of
proinflammatory cytokines) an increase in this marker in half of the examined women in the presence of chronic cervicitis
and vaginitis, candidiasis and viral lesion - along with the activation of proinflammatory cytokine depression of secretory
immunoglobulin A synthesis as compared to the control data.
Conclusions. Local immunity changes in women with benign ovarian tumors and pre-existing cervical diseases are
accompanied by abnormalities of the hormonal profile and the association of maladaptive changes in the system of local
immunity manifested by fluctuations in the level of secretory immunoglobulin A during the secretory phase of the menstrual
cycle and an increase in proinflammatory cytokine synthesis. The results of the conducted study allowed us to note a
significant increase in the concentration of secretory immunoglobulin A along with the activation of proinflammatory cytokine
synthesis in most women with benign ovarian tumors and pre-existing cervical diseases which confirms the development of
acute inflammatory reactions on the background of the existing hormonal imbalance. In patients with pre-cancerous cervical
diseases, there was a tendency toward depression of secretory immunoglobulin A synthesis, a significant inhibition of local
immunity, especially typical for cervical intraepithelial neoplasia on the background of human papillomavirus infection. All the
aforementioned data confirm the formation of secondary immunodeficiency in this category of patients.
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Problem statement and analysis of the
recent research
Immunodeficiency in female patients with dishormonal dis-
eases affects the clinical course and treatment outcomes being
one of the leading causes of the process exacerbation. Per-
sistent changes in the immune system lead to the formation
of immune deficiency, which results in the chronization of
inflammatory changes and relapses [2, 3, 5].
Proceeding from the mentioned above, under modern con-
ditions of patients with impaired ovarian function manage-
ment, prophylaxis and formation of groups at probable risk
of relapse, early diagnosis with complex assessment of the
immune status, phased treatment with adequate targeted im-
munocorrection, as well as the restoration of the ovarian and
menstrual cycle become more significant [1, 6]. Since the
system of local immunity is the first line of defense against
various pathogens, local antimicrobial barrier dysfunction con-
tributes to the development, distribution and chronization of
the infectious process, as well as the initiation of proliferative
changes in cervical epithelium and the vaginal part of the
cervix [2, 5, 7]. Abnormal gonadotropin and sex hormone
synthesis as well as changes in hormonal concentration of the
vaginal epithelium as a target organ in women with benign
ovarian tumors and pre-existing cervical diseases were the
basis of our study. The directions of our research included
the study of vaginal microbiota and local immunity indica-
tors, since the state of these systems is directly related to
hormonal homeostasis of the body and a target organ – the
vaginal mucosa [1, 2, 4, 5].
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The objective of the research was to study the level of in-
dividual indicators of local immunity as markers of evaluating
the mechanisms of immune defense in relation to hormonal
homeostasis in women with benign ovarian tumors and pre-
existing cervical diseases.
1. Materials and methods
According to the objective of our research, we studied the
state of hormonal homeostasis based on the evaluation of
the levels of steroid hormones (estradiol (E2), progesterone
(Pg) and testosterone) and protein hormones (luteinizing hor-
mone (LH), folitropin and prolactin) in the blood serum of 40
women with benign ovarian tumors and pre-existing cervical
diseases in comparison with the control group (20 healthy
women). All the patients were examined in the first (the 5th
– 7th days) and the second (the 21st –23rd days) phase of
the menstrual cycle using the enzyme-linked immunosorbent
assay (ELISA). The assessment of the concentration of se-
cretory immunoglobulin A (Ig A) and individual indicators
of cytokine profile (interleukin-1 (IL-1), interleukin-6 (IL-6),
tumor necrosis factor (TNF)) in the cervical mucus of female
patients with benign ovarian tumors and pre-existing cervical
diseases was carried out using the standard methods as well
as the ELISA. The obtained data were statistically processed
using the method of variational mathematical statistics.
2. Results and discussion
Genital examination was carried out during the initial visit and
the entire course of treatment. Almost all women included in
the study were diagnosed with human papillomavirus (HPV)
infection (32.5%), cytomegalovirus (CMV) (15.0%), chlamy-
dia and ureaplazma (17.5%), mycoplasma and other medical
conditions caused by infectious factors in various combina-
tions. The abnormalities in vaginal microbiocenosis were
accompanied by a decrease in the amount of lactobacilli and
bifidobacteria.
The results of LH study on the 5th - 7th days of the men-
strual cycle in this category of patients were significantly
higher as compared to healthy women - by 36.02% (p>0.05).
The LH/ follicle-stimulating hormone (FSH) ratio was 1.1
in the control group and 1.9 in the group of women with
benign ovarian tumors and pre-existing cervical diseases in-
dicating significantly impaired production of gonadotrophins
in this category of patients in the first phase of the ovar-
ian and menstrual cycle already. The E2/Pg ratio was 1.6
times lower than that in the control group indirectly indi-
cating hormonal imbalance in the first phase of the ovarian
and menstrual cycle already. In females with benign ovar-
ian tumors and pre-existing cervical diseases, there was ob-
served a trend towards increased concentration of prolactin
to (3864.82±22.20) mMOg/L vs. (238.64±19.22) mMOg/L,
which exceeded the data of the control group by 1.6 times
(p<0.05). Testosterone levels exceeded the control values by
1.5 times. The obtained results indicated underlying moderate
hyperprolactinemia and hyperandrogenemia in this category
of patients.
The most significant (p<0.05) changes in the concentra-
tion of gonadotropic and sex hormones were observed in
67.5% of women with benign ovarian tumors and pre-existing
cervical diseases in the second phase of the ovarian and men-
strual cycle. LH concentration increased significantly - by 2.4
times; FSH concentration increased by 1.4 times; the LH/FSH
ratio increased by 1.6 times (p<0.05). At the same time, on
the 21st - 23rd days of the ovarian and menstrual cycle, an
increase in E2 concentration (by 1.5 times, p<0.05) with a sig-
nificant decrease in Pg concentration (by 3.0 times, p<0.05)
and a tendency to increase the concentration of prolactin and
testosterone were observed.
The ovulatory cycles were noted in 24 (60.00%) women
with benign ovarian tumors and pre-existing cervical diseases,
among them, 15 (62.5%) women developed corpus luteum de-
ficiency syndrome; anovulation was detected in 16 (40.00%)
women: in 7 (43.75%) cases, it occurred on the background
of hypestrogenism, in 9 (56.25%) cases - on the background
of hypoestrogenism.
The analysis of secretory Ig A concentration in the mu-
cosa of healthy patients revealed that its average level was
(52.18±2.2) mg/l. In 21 (52.5%) patients with benign ovarian
tumors and pre-existing cervical diseases, the average secre-
tory Ig A level was 32.43% higher than that in the control
group (p<0.05); the maximum secretory Ig A levels (up to
80.26±2.08 mg/l) were observed in 13 (32.5%) patients indi-
cating the highest degree of the intensity of local immunity
response and a high degree of infection contamination in this
category of women. In 19 (47.5%) patients, low secretory Ig
A levels were seen. The concentration of secretory Ig A in
the cervical mucus as one of the indicators of local immunity
is characterized by variability and depends, to a certain ex-
tent, on age, the phase of the menstrual cycle and the form
of inflammatory damage to the reproductive tract [1, 2, 7].
Elevated levels of interleukin 1 beta (IL-β ) (by 2.4 times),
IL-6 (by 4 times), TNF (by 6 times), especially in recurrent
cervical diseases, were detected. It should be noted that long-
term chronic inflammatory diseases were accompanied by
a depression of secretory Ig A synthesis, the indicators of
which were 1.5 times lower than those in the control group
when diagnosing cervicitis and vaginitis associated with viral
infection, candidiasis, and ureaplasmosis that indicated the
inhibition of local immunity. In patients with pre-cancerous
cervical diseases, there was a tendency toward depression of
secretory Ig A synthesis, a significant inhibition of local im-
munity, especially typical for cervical intraepithelial neoplasia
(CIN) on the background of HPV infection.
Considering previously collected data, where the parallel
between the incidence of vaginal dysbiosis and the state of
local immunity has been drawn [1, 6], we tend to think that in
32.5% of patients with benign ovarian tumors and pre-existing
cervical diseases, the endocrine system was responsible for
a significant increase in the concentration of secretory Ig A
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which can be considered as an indirect indicator of the physio-
logical adaptation of local defense mechanisms and a peculiar
marker of changes in the regulation of adaptation processes.
Therefore, in routine practice, it is reasonable to carry out
standard methods of examination as well as to evaluate the
levels of proinflammatory cytokines and secretory Ig A si-
multaneously. It significantly increases the understanding of
tissue changes and the status of local homeostasis, metabolic
and proliferative mechanisms substantiating the choice of ther-
apeutic technologies and prediction of treatment outcomes, as
well as the rehabilitation period.
3. Conclusions
The obtained results indicated that local immunity changes in
women with benign ovarian tumors and pre-existing cervical
diseases are accompanied by abnormalities of the hormonal
profile and the association of maladaptive change in the sys-
tem of local immunity, manifested by fluctuations in the level
of secretory Ig A during the secretory phase of the menstrual
cycle and an increase in proinflammatory cytokine synthesis.
The results of the conducted study allowed us to note a sig-
nificant increase in the concentration of secretory Ig A along
with the activation of proinflammatory cytokine synthesis in
most women with benign ovarian tumors and pre-existing
cervical diseases which confirms the development of acute
inflammatory reactions caused by an infectious factor on the
background of the existing hormonal imbalance. In patients
with pre-cancerous cervical diseases, there was a tendency
toward depression of secretory Ig A synthesis, a significant
inhibition of local immunity, especially typical for CIN on the
background of HPV infection. All the aforementioned data
confirm the formation of secondary immunodeficiency in this
category of patients.
4. Prospects for further research
The study of the effect of hormonal imbalance on changes in
the indices of local defense factors of urinary tract mucosa is
promising.
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